Phillips and others (1945) recommended, the use of standard copper sulphate solutions for determining the specific gravity of whole blood and of plasma. From these two values they calculated the blood cell volume using Ashworth and Tigertt's (1940-1) equation: (1) CV= 100 x Gc-Gp where CV is the volume in ml. of packed cells in 100 ml. of blood, and Gb, Gp, and Gc are the specific gravities of the whole blood, plasma, and packed cells respectively. For Gc the normal value of 1.0970 was assumed.
The object of this investigation was to find out how far this method could be employed usefully in India Command in place of the usual haematocrit technique, which requires equipment not always available. Assessments of mean corpuscular volume based on an inspection of dry. blood films or of the cells in the counting chamber cannot be expressed in figures, and it has thus been difficult to obtain information as to the improvement or deterioration in individual cases or to compare the blood state of different groups of population.
Seventy-five samples of venous blood were taken, the red cell concentration, the haemoglobin content, and the packed cell volume were measured, and the mean corpuscular volume and mean corpuscular haemoglobin concentration calculated. The specific gravities of the whole blood and plasma were estimated by the copper sulphate method and the packed cell volume was calculated according to equation (1). The subjects were Indian soldiers, most of whom were healthy. The cases of severe anaemia were hospital patients suffering from post-dysenteric debility.
Methods
Venous blood was withdrawn without stasis into syringes sterilized not less than twenty-four hours previously by hot liquid paraffin; 2.5. ml. was measured into a neutral glass tube marked at this volume and containing 2 mg. per ml. of a 3:2 mixture of ammonium and potassium oxalates. All estimations were done within three hours after the collection of the blood. The haemoglobin content for each sample is given, and the table is subdivided into sections according to the mean corpuscular volume. It will be seen that the CV value calculated from the specific gravity is usually lower than the one obtained by measuring the packed cell volume by centrifuging. The Gc of 1.0970 used for the calculation was obviously too high for our samples. It has to be pointed out that the originators found Gc to be 1.0970 in normal heparinized bloods; it should therefore be expected to be higher rather than lower in our oxalated suspensions. Had a correction for oxalates been introduced the differences between the two CVs would be slightly greater still.
There is an association between the differences in the two CVs and the mean corpuscular volume. This difference is significant since 0.05 > P > 0.01 when tested by analysis of variance. The calculated CV is on the average 5.50 less in the bloods with a mean corpuscular volume below 100 cu. pu; the difference is -4.52 when the mean corpuscular volume is between 100 and 109 cu. u. and only -3.16 in the samples with mean corpuscular volumes of 110 cu. p, and above. , There is in this series the usual association between high and low mean corpuscular volume and high and low mean corpuscular haemoglobin concentration. Therefore there is a tendency for the difference between the two CVs to rise the less haemoglobin the cells contain-that is, the more Gc becomes an expression of the gravity of the non-haemoglobin protein of the blood cells (see also Chart).
If the calculated CV values are multiplied with a factor of 1.1 more satisfactory agreement with the true CV is obtained.
In the Chart is shown the scatter of the mean corpuscular volume values based on CV haematocrit and on the CV (specific gravity) calculated according to the equation Table III shows the ranges in which mean corpuscular volumes based on equation (2) Summary 1. The haemoglobin content, the red cell concentration, the haematocrit value, the mean corpuscular volume, the mean corpuscular haemoglobin concentration, and the specific gravities of blood and plasma of seventy-five Indian soldiers were determined. Some of the subjects were hospital patients.
2. Nineteen per cent of the subjects were mildly, and 45 per cent more severely, anaemic. The mean corpuscular volume was below 100 cu. jA in one-half of the cases; of the other half, onethird showed slight and two-thirds considerable macrocytosis.
3. The CV values (ml. of packed cells in 100 ml. of blood) found by centrifuging (CV haematocrit) were compared with those calculated from blood and plasma gravities (CV specific gravity).
4. The CV (specific gravity) was generally 10 per cent lower than the CV (haematocrit). The per cent differences increased with smaller mean corpuscular volume and lower mean corpuscular haemoglobin concentration.
5. It is suggested that the differences between the haematocrit CV and CV determined from specific gravities were due to the cell gravities in the samples being below 1.0970, the value given for normal cell gravity by previous authors, and that these cell gravities were the lower the more they depended on the non-haemoglobin protein of the cells.
6. The difference between the haematocrit and gravity cell volumes could be fairly satisfactorily compensated by the introduction of the factor 1.1 into the equation from which CV specific gravity is calculated. However, mean corpuscular volumes based on CV specific gravity obtained in this way still diverged too widely on either side of the figures obtained from haematocrit values to make the calculation a useful method for clinical purposes.
